This PDF file includes:
Fig. S1. Supporting image to Fig. 1 , showing the heavily calcified thallus portion of this specimen of Lithophyllum kotschyanum (Sesoko-jima, Japan). Table S1 . List of the analyzed samples with the corresponding locations where the specimens were collected. Table S2 . Binary matrix of morphological criteria assigned for each taxon. 
Supplementary materials
Supplementary materials for the article 'Nanocrystals as phenotypic expression of genotypes -an example on coralline red algae'. File contains results of the PAUP* analysis of morphological characters identified by scanning electron microscope (SEM) analysis as well as detailed image plates containing SEM images of each taxon analyzed during this study. All the sampling locations of each sample/taxon, as well as the morphological matrix are included in tabular format.
Supplementary Text

Morpho-taxonomy of Coralline Red Algae -a short review
In general, the thallus is always composed of multiple cell filaments that each grows through cell division of a single meristem cell. The meristem cells produce the cells of the filament below (= hypothallus), but also the epithallial (= outermost) cells, which cap the CRA thallus as a (sometimes up to 14 cells thick (46)) epithallial layer. Besides these three main cell types trichocytes (= specialized, large, hair-bearing cells) and haustoria (= anchor cells in parasitic epiphytic CRA) can also occur, and are considered to be of (albeit limited) use for morpho- 
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). The presence/absence of cell fusions and secondary pit connections, in particular, was always considered to be of high taxonomical value (34), an assessment that modern molecular phylogeny has put into question (51), as shown by the following example on cryptic genus
Spongites.
The phylogenetic position of Spongites yendoi -morpho-taxonomy revised
Irrespective of the (currently unknown) phylogenetic placement based on DNA sequence data of these specimens their morpho-taxonomic description places them as Spongites yendoi (Foslie) Y. M. Chamberlain (60), with its Japanese name given as 'Umisabi' (Yendo) (61). As DNA sequence-based phylogenies show no affinity of other specimens morphologically described as S. yendoi with the generitype species Spongites fruticulosus (Kützing), the assigned genus of this species has to be considered as problematic. However, as the type locality of S. yendoi is in Japan (Shimoda, Shizuoka Prefecture), we consequently chose to assign the currently valid morpho-taxonomic name, Spongites yendoi, to our material, irrespective of the actual relationship of our specimens to the generitype S. fruticulosus. Thus our own initial description places this specimen into Spongites (60) (type species S. fruticulosus Kützing), and thus the Neogoniolithideae (49, 52). Interestingly, however, molecular studies (51) Based on these results we our new morphological data is thus in accordance with molecular phylogeny, but at odds with classical morpho-taxonomy. This was also confirmed by phylogenetic analysis in PAUP* based on the assigned morphological criteria, that also places our specimen of S. yendoi in a similar phylogenetic relationship as DNA sequence based phylogenies (49), supporting the potential phylogenetic position of the Japanese S. yendoi in the SHG. The likely position of our specimens of Spongites yendoi within the southern hemisphere group sensu Rösler et al. (49) is further supported by the presence of specimens morpho-taxonomically described as S. yendoi from Australia in this clade in molecular phylogenetic analysis (49).
PAUP based analysis of morphological features
Key morphological features were collected in a table and used to generate a phylogenetic tree with PAUP* Phylogenetic Analysis Using Parsimony (*and Other Methods) ver. 4.0 (45).
Morphological criteria were organized in the form of a presence/absence matrix (Table S2) , following classical morphological description in calcifying red algae (31). The used matrix of morphological criteria includes all classically used indicators present in the calcified CRA thallus (reproductive organ morphology, cell fusions/pit connections, trichocytes). Please see Woelkerling, 1988 (31) for details on these features. These classically used characters were then supplemented by the ultra-structures defined in this study. We use the definitions of secondary cell wall structures outlined in Figure 2 of the main text and primary cell wall crystallites (as outlined in Figures 5 and S9 ). This approach resulted in a total of 19 morphological criteria, with their presence/absence recorded in a total of 15 taxa (Table S2) .
Results of the PAUP* analysis
The following page shows the analysis run performed in PAUP* ver. 4.0 (for details on the morphological matrix see table S2). Results allowed the identification of the defining ultrastructural criteria for the morphological tree presented in this work (main figure 5). The used dataset contains all criteria that are classically defined in the calcified thallus of CRA plus the newly defined ultra-structure-based criteria such as secondary cell wall types and the primary cell wall crystallite morphology. Results of the analysis show that 6 criteria were parsimony non-informative, one character was constant, leaving 12 parsimony informative characters. Character consistency and retention indices were not used, based on the comparably low number of studied taxa. Sporolithon ptychoides was defined as an outgroup and the tree routed to this taxon. Numbers on the tree branching nodes indicate the robustness of the phylogenetic relationships following bootstrap analysis (n=1000). Figures S5-S8) . A final image plate shows the primary crystallites in epithallial cells of each studied taxon group ( Figure S9 ). Plates consist of images with the full taxonomic name of the studied individual and a short note detailing what is shown in the image. Scale-bars were selected depending on the scanning electron microscope imaging resolution: Table S2 . Binary matrix of morphological criteria assigned for each taxon. This matrix was used to construct a phylogenetic tree using a standard bootstrapped heuristic parsimonious algorithm in PAUP*. Numbers in brackets correspond to the numbers assigned to the taxa and criteria in the PAUP* dataset. 
